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(57) ABSTRACT 

A modular control system, which is constructed from termi 
nal modules and function modules to fit these, for use in 
industrial automation in particular is provided. With the 
known embodiments, which comprise different terminal 
modules for different functionalities, Subsequent system 
extensions can often only be achieved with significant outlay. 
With the inventive modular control system this problem is 
resolved by the use of novel terminal modules of identical 
structure, with the different functionalities being provided by 
additional function units. Additional advantages, in addition 
to simpler modification of the system configuration, are lower 
planning and assembly outlays, simpler and error-free pre 
assembly of the standard terminal modules, simpler stocking 
of spare parts, clear transparency in respect of the Supply of 
Supply Voltages, potential forwarding and separation and spe 
cialist functions such as simple and transparent handling dur 
ing gradual commissioning. 

5 Claims, 3 Drawing Sheets 
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MODULAR CONTROL SYSTEM WITH 
TERMINAL AND FUNCTION MODULES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority of European application 
No.05020253.0 EP filed Sep. 16, 2005, which is incorporated 
by reference herein in its entirety. 

FIELD OF INVENTION 

The invention relates to a terminal module with terminals, 
on which a function module can be mounted, for the modular 
construction of a control system, the terminal module having 
contacts on both sides, which are connected internally to each 
other for electrical purposes and also have electrical connec 
tions to the interface for the function modules. The invention 
also relates to a function unit and a control system with a 
module structure, having at least two Such terminal modules 
and at least one such function unit. 

BACKGROUND OF INVENTION 

Such a system is used in particular in the field of industrial 
automation. Industrial controllers with a modular configura 
tion are frequently sub-divided into terminal modules and 
function modules to fit these (digital or analog inputs or 
outputs, counters and other specialist modules). The wiring 
can thus be put in place after the terminal-bearing terminal 
modules have been lined up next to each other. The terminal 
modules are responsible both for coupling peripheral signals 
and for forwarding internal control signals. Because of their 
function, specific types of terminal modules are necessary 
and possible: 

Supply modules, which allow a Supply Voltage to be Sup 
plied for digital I/O functions (opening of a potential group 
for digital function modules, which are to be supplied from a 
network device), 

Forwarding modules, which forward the Supply Voltage to 
the next terminal module and make it available to the function 
module (where the next digital I/O module is to be supplied 
by the same network device), 

Loop-through modules, which forward the Supply Voltage 
to the next terminal module but do not make it available to the 
function module (where one or more analog function mod 
ules are required at a point but the potential group is not to be 
cleared so no new Supply module is then to be used), 

Separator modules, which do not forward the supply volt 
age (analog function modules or specialist modules can be 
mounted here) and 

Specialist modules, which containa temperature sensor for 
example to measure the terminal reference temperature. 
The mounting of the function modules completes the con 

troller according to the planned function scope. A modular 
structure of this type allows the degree of expansion of the 
controller to be tailored relatively precisely to the control 
tasks required locally, particularly when used in a decentral 
ized instance. 

SUMMARY OF INVENTION 

As the overall function scope of such a modular controller 
means that several of the above-mentioned specific terminal 
modules frequently have to be used, a corresponding outlay is 
required for planning and ordering as well as for assembly. A 
major disadvantage results in particular when control func 
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2 
tions are Subsequently extended. If functions are added to a 
potential group for example, a large part of the structure 
frequently has to be modified with the wires detached to 
re-arrange the terminal modules. 

Correspondingly configured terminal modules—as 
described above are known from the Siemens ET 200S 
control system but these do not resolve this problem. Other 
similar applications, for example Mitsubishi Electric's 
MELSEC ST also fail to resolve the problem. 
An object of the invention is create a control system with a 

modular structure with terminal modules and function units 
of the type mentioned in the background section, which 
reduces the outlay for planning and ordering as well as for 
assembly compared with known systems and renders re-ar 
rangement of the terminal modules and the rewiring option 
ally associated therewith unnecessary during system exten 
sions. 

This object is achieved with a terminal module of the type 
mentioned in the background section in that the terminal 
module has contacts for a function unit, the function unit 
being provided to provide a required functionality of the 
terminal module. 

This object is also achieved by a function module for 
providing the functionality of at least one terminal module, 
each terminal module having contacts on both sides, which 
are connected internally to each other for electrical purposes 
and also have electrical connections to an interface for a 
function module, which can be mounted on the terminal 
module, the function unit being provided for the connection 
of at least two terminal modules connected in a chain, by 
mounting on the corresponding contacts. 

This object is finally achieved by a control system with a 
module structure with the features specified in the claims. 
The inventive use of terminal modules of identical struc 

ture, the different functionalities of which are achieved by at 
least one additional mountable function unit, to construct a 
modular control system results in simpler and error-free pre 
assembly of the standard terminal modules and significantly 
easier modification of the system configuration. The stocking 
of spare parts is simplified considerably for the user, particu 
larly with a view to planned modifications and extensions. 

In one advantageous embodiment the terminals on the 
standard terminal modules are reduced to a maximum cross 
section of 1.5 mm2, which is adequate for the actual task, as 
the connection for a Voltage Supply and one, if necessary, PE 
(protective earth) connection can be attached to a function 
unit designed as a Supply unit and a minimum cross-section of 
2.5 mm2 is required for the PE connection with a supply for 
distribution purposes. 

In one similarly advantageous embodiment the function 
units have means for visualizing the functionality provided. 
This allows easy optical control of the structure and makes the 
entire control system readily transparent with regard to the 
Supply of Supply Voltages, potential forwarding and separa 
tion and specialist functions. 

In one particularly advantageous embodiment two adja 
cent terminal modules can be connected respectively by 
means of the function units and a maximum width of the 
width of a terminal module is provided for the function units. 
This means that the individual function units can be 
assembled together individually in a chain, the function units 
being mounted on the contacts of the respective terminal 
modules in the half-grid. If the function units have precisely 
the width of a terminal module, adjacent terminal modules are 
connected to the function units such that it is possible to line 
the function units up precisely next to each other. The use of 
function units, by means of which only two adjacent terminal 
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modules are connected respectively, allows simple and trans 
parent handling during gradual commissioning and it is pos 
sible to disconnect individual potential groups without 
detaching wires. 

In one advantageous embodiment one function unit is 
designed as a Supply unit, having terminals for connecting a 
Supply Voltage, which can be applied via an internal electrical 
connection only at the right contacts, with the result that the 
terminal module on the left can be separated from a potential 
group that can be started at the terminal module on the right. 
This so-called “supply unit R' can thus be used at points, 
where a new potential group is to be opened after an existing 
OC. 

In a further advantageous embodiment one function unit is 
designed as a Supply unit, having terminals for connecting a 
Supply Voltage, which can be applied via an internal electrical 
connection only at the left contacts, with the result that the 
terminal module on the right can be separated from a potential 
group that can be started at the terminal module on the left. 
This so-called “supply unit L canthus also be used at points, 
where a new potential group is to be opened after an existing 
OC. 

In a further advantageous embodiment one function unit is 
designed as a Supply unit, having terminals for connecting a 
Supply Voltage, which can be applied via an internal electrical 
connection at the left and right contacts. This so-called “Sup 
ply unit A can thus be used at points, where a new potential 
group is to be opened after an existing separation or directly 
at the start. 

In one particularly advantageous embodiment these func 
tion units designed as Supply units also have an additional 
terminal for a PE connection. 

In a further particularly advantageous embodiment a mini 
mum cross-section of 2.5 mm2 is provided for said PE con 
nection, as required for a Supply for distribution purposes. 

In a similarly advantageous embodiment one function unit 
is designed as a bridge unit, having an internal electrical 
connection between all or only certain of the left and right 
contacts. Potential groups canthus be created with or without 
PE. 

In a further advantageous embodiment one function unit is 
designed as a separator unit, having no internal electrical 
connection between the left and right contacts. A potential 
group is hereby terminated and analog or specialist modules 
can be mounted. 

In one particularly advantageous embodiment one function 
unit is designed as a specialist unit, which can for example 
contain one or two temperature sensors. 

In one advantageous embodiment of the control system, 
said control system has an interface module with an interface 
terminal connection at the start of the chain of at least two 
terminal modules. 

In a similarly advantageous embodiment of the control 
system, said control system has a termination module at the 
end of the chain of at least two terminal modules. 

In one particularly advantageous embodiment of the con 
trol system, a termination unit is provided at the start and end 
of the chain comprising at least one function unit, by means of 
which the chain comprising at least two terminal modules can 
be connected, to cover the free contacts. This can be of iden 
tical structure. 
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4 
These termination units advantageously have a width that 

is essentially half the width of a terminal module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described and explained in more detail 
below with reference to the exemplary embodiments shown 
in the FIGS., in which: 

FIG. 1 shows an exemplary embodiment of the inventive 
control system complete with terminal and function modules, 
interface and termination module, interface terminal connec 
tor and function units, 

FIG. 2 shows the inventive control system from FIG. 1 
without function modules, 

FIG. 3 shows an inventive terminal module, 
FIG. 4 shows two of the inventive terminal modules, which 

are connected to an exemplary embodiment of a function unit, 
FIG. 5 shows a “supply unit R' with a PE connection, as an 

exemplary embodiment of a Supply unit, 
FIG. 6 shows a circuit diagram of the “supply unit R' from 

FIG. 5, 
FIG. 7 shows a “supply unit L' with a PE connection as an 

exemplary embodiment of a Supply unit, 
FIG. 8 shows a circuit diagram of the “supply unit L' from 

FIG. 7, 
FIG.9 shows a “supply unit A with a PE connection as an 

exemplary embodiment of a Supply unit, 
FIG. 10 shows a circuit diagram of the “supply unit A 

from FIG. 9, 
FIG. 11 shows a function unit designed as a bridge unit 

viewed from above, 
FIG. 12 shows the bridge unit from FIG. 11 viewed from 

below, 
FIG. 13 shows a circuit diagram of the bridge unit from 

FIG. 11 and FIG. 12, 
FIG. 14 shows a function unit designed as a separator unit 

viewed from above, 
FIG.15 shows the separator unit from FIG. 14 viewed from 

below, 
FIG.16 shows a circuit diagram of the separator unit from 

FIG. 14 and FIG. 15. 

DETAILED DESCRIPTION OF INVENTION 

FIG. 1 shows an exemplary embodiment of the inventive 
control system, comprising a chain of terminal modules 1 
with terminals 14, on which function modules 7 are mounted. 
At the start of the chain of terminal modules 1 is an interface 
module 8 with an interface terminal connector 9, with a 
termination module 10 forming the end of the chain. In this 
exemplary embodiment the function units only connect two 
adjacent terminal modules 1 respectively, with the width of 
the function units corresponding precisely to the width of a 
terminal module 1. The FIG. shows three supply units 2 with 
three terminals for the power supply and a PE connection. 
There are also bridge units 3 and separator units 4, which are 
easy to distinguish due to their different markings 15. There 
are also two specialist units 5; the start and end of the chain of 
function units are each formed by one termination unit 6. 

FIG. 2 shows the same exemplary embodiment as in FIG. 
1 but without the function modules 7. It therefore shows the 
interfaces to the function modules 11 with the contacts, on 
which the function modules 7 are mounted. For the descrip 
tion of the further reference characters in FIG. 2, please refer 
to the description relating to FIG. 1. 
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FIG.3 shows a single terminal module 1 with an interface 
to the function module 11, the contacts for control signals 12, 
the contacts for function units 13 and the terminals 14. 

FIG. 4 shows two inventive terminal modules 1, which are 
connected to a function unit designed as a Supply unit 2. The 
width of the function unit corresponds to the width of a 
terminal module 1. Such that the function units mounted on 
the terminal modules 1 in the half-frame are lined up next to 
each other without a gap. Those contacts for the function units 
13 which are still free, if a further terminal module 1 is 
connected, are occupied by a further function unit or by a 
termination unit 6 at the start or end of the chain of terminal 
modules 1. The interfaces to the function modules 11 and the 
terminals 14 of the terminal modules 1 are again also shown. 

FIG. 5 shows an exemplary embodiment of a supply unit 2 
in the form of a “supply unit R' with a PE connection, at 
which a connected Supply Voltage is applied via an internal 
electrical connection only at the contacts on the right. To the 
left of the terminals for the power supply and the PE connec 
tion is a marking 15, which identifies the supply unit 2 by 
means of a vertical burr as an indication of separation. 

FIG. 6 shows a circuit diagram of the “supply unit R' from 
FIG. 5, from which it can be seen how the internal electrical 
connection is connected. 

FIG. 7 shows an exemplary embodiment of a supply unit 2 
in the form of a “supply unit L with a PE connection, at 
which a connected Supply Voltage is applied via an internal 
electrical connection only at the contacts on the left. To the 
right of the terminals for the power supply and the PE con 
nection is a marking 15, which identifies the supply unit 2 by 
means of a vertical burr as an indication of a separation. 
FIG.8 shows a circuit diagram of the “supply unit L' from 

FIG. 7, from which it can be seen how the internal electrical 
connection is connected. 

FIG.9 shows an exemplary embodiment of a supply unit 2 
in the form of a “supply unit A’ with a PE connection, at 
which a connected Supply Voltage is applied via an internal 
electrical connection at the left and right contacts. 

FIG. 10 shows a circuit diagram of the “supply unit A 
from FIG. 9, from which it can be seen how the internal 
electrical connection is connected. 

FIG. 11 shows a function unit designed as a bridge unit 3. 
having an internal electrical connection between all the left 
and right contacts. In the case of a bridge unit 3, the marking 
15 for the function unit to visualize a continuous electrical 
connection is a continuous horizontal burr, as shown clearly 
in this diagram viewed from above. 

FIG. 12 shows the bridge unit 3 from FIG. 11 viewed 
obliquely from below looking toward the contacts, which 
connect two terminal modules 1 together in the exemplary 
embodiment shown. 

FIG. 13 shows a circuit diagram of the bridge unit 3 from 
FIG. 11 and FIG. 12, from which it can be seen how the 
internal electrical connection is connected. 

FIG. 14 shows a function unit designed as a separator unit 
4, having no internal electrical connection between the left 
and right contacts. In the case of a separator unit 4 —as with 
the supply units 2 in FIGS. 5, 7 and 9 the marking 15 for the 
function unit to visualize no continuous electrical connection 
is a vertical burr. 

FIG. 15 shows the separator unit 4 from FIG. 14 viewed 
obliquely from below looking toward the contacts, which 
connect two terminal modules 1 together in the exemplary 
embodiment shown. 

FIG.16 shows a circuit diagram of the separator unit 4 from 
FIG. 14 and FIG. 15, from which it can be seen how the 
internal electrical connection is connected. 
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6 
To Summarize, the invention relates to a modular control 

system, comprising terminal modules and function modules 
to fit these, for use in industrial automation in particular. With 
the known embodiments, which comprise different terminal 
modules for different functionalities, Subsequent system 
extensions can often only be achieved with significant outlay. 
With the inventive modular control system this problem is 
resolved by the use of novel terminal modules of identical 
structure, with the different functionalities being provided by 
additional function units. Additional advantages, in addition 
to simpler modification of the system configuration, are lower 
planning and assembly outlays, simpler and error-free pre 
assembly of the standard terminal modules, simpler stocking 
of spare parts, clear transparency in respect of the Supply of 
Supply Voltages, potential forwarding and separation and spe 
cialist functions such as simple and transparent handling dur 
ing gradual commissioning. 
The invention claimed is: 
1. A function unit providing functionality for a terminal 

module of a control system in an industrial automation sys 
tem, each terminal module having an interface for connecting 
to a function module and a contact for connecting to the 
function unit, the function unit comprising: 

a left connector for connecting to a left terminal module: 
a right connector for connecting to a right terminal module, 
wherein the function unit allows at least two terminal mod 

ules to be connected in a chain by mounting the left and 
right connectors to the left and right terminal modules 
respectively, 

wherein the function unit provides a function to connected 
terminal modules such that the terminal modules do not 
require reassembly when the functionality is changed; 

wherein the function unit comprises a visual indicator that 
visually identifies the function of the function unit; 

wherein the left and right terminal modules are adjacent; 
whereina maximum width of the function unit is a width of 

the terminal module: 
wherein the function unit is a Supply unit having terminals 

to connecta Supply Voltage providing a Voltage connec 
tion to the left and right connectors, thereby a Voltage is 
supplied to the right and left terminal modules when the 
function unit is connected to the right and left terminal 
modules; and 

wherein an additional terminal for a PE (protective earth) 
connection with a minimum cross-sectional area of 2.5 
mm 2 is provided for the PE connection. 

2. A modular control system comprising: 
a plurality of function modules of different types for per 

forming sense and control functions in an automation 
system, all of the function modules having a substan 
tially equal given width: 

an interface module with an interface terminal connector; 
a plurality of terminal modules mounted side-by-side, 

forming a chain of the terminal modules, a first of the 
terminal modules electrically connected to the interface 
module, each of the terminal modules having Substan 
tially the given width: 

each terminal module comprising an interface for inter 
changeably mounting and electrically connecting any of 
the function modules to the terminal module: 

a plurality of function units of different types, each func 
tion unit having Substantially the given width, each func 
tion unit comprising left and right side contacts, each 
function unit providing a given type of interconnection 
between two adjacent function modules; 

wherein each terminal module comprises left and right side 
contacts such that the left side contacts of each terminal 
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module match the right side contacts of each function 
unit for physical engagement, and the right side contacts 
of each terminal module match the left side contacts of 
each function unit for physical engagement; 

wherein any given function unit releasably spans between 
any two adjacent terminal modules by engagement 
between respective contacts on the given function unit 
and matching contacts on the two adjacent terminal 
modules; and 

wherein the plurality of function units comprise: 
a bridge function unit in which the left side contacts are 

electrically connected internally to the right side con 
tacts; 

a separator function unit in which the left side contacts are 
not electrically connected to the right side contacts: 

a supply function unit “R” comprising externally acces 
sible voltage supply terminals electrically connected 
internally to only the right side electrical contacts; 

a supply function unit "L' comprising externally acces 
sible voltage supply terminals electrically connected 20 
internally to only the left side electrical contacts; and 

8 
a supply function unit 'A' comprising externally acces 

sible voltage supply terminals electrically connected 
internally to both the left and right side electrical con 
tactS. 

3. The modular control system of claim 2, wherein each of 
the function units comprises an externally visible symbolic 
indicator of a type of each respective function unit. 

4. The modular control system of claim3, further compris 
10 inga specialist function unit comprising a temperature sensor. 

5. The modular control system of claim 4, further compris 
ing: 

a termination function unit having substantially half of the 
given width, comprising contacts that match the left side 
contacts of each terminal module; and 

a termination function unit having substantially half of the 
given width, comprising contacts that match the right 
side contacts of each terminal module. 


